Oxalic acid alters intracellular calcium in endothelial cells.
Patients with chronic renal failure (CRF) who undergo hemodialysis experience accelerated atherosclerosis and premature death. While the cause of uremic atherogenesis is unknown, we reported that uremic levels of oxalate, an excretory metabolite, severely inhibit proliferation and migration of human endothelial cells (EC) without affecting other cell types. Since the physical, cellular and molecular events of endothelial injury are clearly established as key factors in the development of plaque, and since inhibition of proliferation and migration would enhance endothelial injury, we have proposed that oxalate is an atherogenic toxin of uremia. In the current study, we used in situ cell counting and total DNA measurement to show that the inhibitory effect of oxalate on proliferation is exclusive to endothelial cells among human cell lines tested (endothelial cells, fibroblasts, aortic smooth muscle cells (SMC), glioblastoma and embryonic kidney cells). Using the fluorescent calcium indicators fura-2 and fluo-3, we correlated the inhibition of proliferation with a prolonged elevation in intracellular free calcium levels. We also demonstrated that all cells tested internalize 14C-oxalic acid. We conclude that plasma oxalate exerts its atherogenic effects by elevating intracellular calcium exclusively in endothelial cells and preventing re-endothelialization.